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ABSTRACT: 

PURPOSE: To obtain a MOS type transistor which hardly deteriorates 

in 

breakdown strength between a drain and a source in a non-punch 
through region 

even if a oxide film is formed thin. 

CONSTITUTION: A thin oxide film 11 is formed on a P-type 

silicon 

substrate 10, a electrode 12 is provided onto the oxide 
fil m 11, and 

the oxide film 11 is BSBBHBBBBBilBB etched using a resist which 
is formed 

so as to expose only a part of the electrode 12 on a drain side 

as a mask, 

whereby the oxide film near the drain 13 is slightly etched and 

again, and in result a comparatively thick so-called BBBEKBBBPMsBEIg 



is formed 
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near the drain 13, and a oxide film is selectively formed thick. 
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1 

UK. 

mntm 2 ] i s»<D^m»mnm^smr 

ftS^Jc <fc 0 y- Mlft)Bt:ft5Kfl:»R*^fej$f*» 

fci^^iRittawbRxy ^^^ii^ra c tit ± o isay- 
>HI®fi3®5~l o%ga®s3i>fti'»ii*-e*a 

Siet, ±ia*njBlCJ:D#6n&*»«:'>XA^ft: 
SJHlKft^HafcBt-i: t ic J; 0 H l^-f ^WttSJoy- 

i,fttf)(0%m:Smx$,-oX, ^i4«ft:'>XA®ffi±IC«iK 

fl:«ifi±j«xsi:, «rs!iiftf»ifi±fcy-h««t&s 
*«ga'>u 3 >»is^®affi«»s^ja-r-5y- h«ffi 

4^XSi:. ^Kjaffifi«»cJ:OmM®}g«l::»^bfc 
t^hUi^X hSTXi^CLTSftS^ffiiBW* H^-f X5/ 
^>i^ftlBCJ:Dx?»9^>if-r«Xy5^>i^X8t, 0f 

m(Dmmzm^^tit:itmmmi»m&-rx^\zhxtm 
^f^m»miRt^tMmmm<D:^mm^-(:t>&?s^^z^ 

ffigjgffixst, wsm^nniz^vm^nrz^mti^ox. 
A®^ffiic»fl:Wih5a«£=rrasfl;sg^®»!e<£*^ 

>ia:aH®»*»«t«-r5* 5 fcjg^snfc* hps? 

>i>^'r«sfl:Wik»Kxyf^>i^xet. ±ia^xeic 

J: ♦)#6n&¥ll#:'>XA^SIR»fl^HaCB-rJ: 

ttcio Hw-f >fflissgK®y-hA-xif-i's*<-r 
^snajaxets. i!>ifS:<tt>^tyci:«!i$afr-5¥ 
^fMil3@l&®»iS;&& 

[000 1] 



(2) 4$n¥4-24 686 2 

2 

o!>^0k\zmh, y-hwnm<x>mmb{zf^^^n>^x 

MOSS! h9>5'X^'amdOSffih9>5?X^©»i 
[0002] 

[S£«®tt«] ¥3i«^iEi!S®«aiffl<b«i^es*5r 
fs.^x, «:*ini®Tfjt"b«i/hanTti5. y- 

10 tt5 0 0AiBS®MJ?*«atfnTtifc«t. J|Zffl«icl8/h 
a nr 1 5 i' n >ji'— jpoT^/x-f xt*st200Ae 

HiJO. xA-f x®^l-T^i£*St]£t-iC:tlcJ;r)xA>f 
X®A5;<-^'&Sj8fl:UTV>S*5tt-T?*S. L-tJ^U 

[0 0 0 3] fat)*. H9ttMOSi!h9>i?X3'0 
Sil«:A7;>l-^'®-t3T*Sy-X • KW>ra»E 

(BVsd) ty-h^«£t®«iiii«s. y-h»ft: 

a> MO S 1! h 9 y=?X9<JiV-X ' H t"!" >ra»)EE®ft)t 

®*SSH t L/TBA>9^X;V-i: K K > • WSSm 
^»£E 

[0 0 0 41 (1) A>5^XJV- 
y- h^j£*tSt»««T?®V-X • FK>MWJEESft 

U-f >®«flE*ii5< (N5^^'*;H!h7>v'X3'®«-& 

«»3S»*r^ft:A'frx3n4&»c. -^ismtmnx^^ 
30 €r. otiictty-xa5ic*7fau y-Mcftessun 
L.TV>;iv>»C'&*>*^t>6ry-x • Hl^'f >Mlca«*t 
jina. c©SJRBa«y-h^s*»si'ih7>>>x^' 
■ca*cs!±u> A>9^x;k-*ieiisjs:v»fi^©y- 

F'ta*^ MOSSh9>>'X^®S/h«[ffl?IiBy-h 

-tst&s. j:©S«ft:3ttbTtty-h»fl2K*»»v»e 

[0 0 0 5] (2) FW>-S«^»^i8fl£ 
y-x- Hi/'r>BWff*ty-h^j6c{jc#L;ftVJ«« 
40 T?*4*A>?-x;P-««©y-x- Hi"f>m»ffiS 

>-««M®PN«^®a«F|SlB]EE-e»S*t. #M»CP 
N©»fl«lk:±oTtt«*6ft:v>. ±E (1) xm^lt 
J: 3 ty- hKfl:R*»»Vity- h»fl:Rt v"J n >S 

«#Hic»3S2H®#miai^6n5*^ y-FKfl: 
m^m<ri>Tzmz f k >«flEBiiinc f ^-^ > • 

y-hiS»©«*fc4jE*«3&fc)a:S. ■t©&»J«fi»*t|8 

4 L*®8B«-t? F V'f > • ^ffiffl® P NS-&®a»:&|BlW 

50 « t F U-f > • fi«Rfl©»&Bff T?MO S S h 5 >i?X 
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3 

CO 0 0 6) ±IBa*tiDy-hllftK5&»<f-5t 

H9C3^bfcv-;^- HW'f>mmffi (Bvsd) ty 

V-;^ • H l^-f >WW£Etty- hRflaiOlWPS 2 2 0 

A3j>ei 8 0AIC?|l<-r5C:tfciD. 14VA»613 
VfcffiTUTV>-5. :3*D, 1 8 0 A©y- httft 

Tfc 1 3 V£U:©y-X • >M»£Ett»6n!a:l/» 

[0 0 0 71 HeWa:MOSSh^>5?X3'lCfflV>6n 

a«jB«BEtt 5 vaire* o . ^ ^^-cm^nM&nv-- 

X- HU-f >IB»JEE©«Ttt*-D&<W)at&6ftK 
b*»U EPROM, EE PROMTS® J:3CS#a* 

SicV-X- HH'>|8I«E©fiT«»»«l3a:l!5Btft 
5. 

[0008] 

*©MOSS!h5>>'X5'Ttt. y- hI6fl:85®»)Sft 
tffVi*n>?x;i.-««T©v-x • FW>WWJE 
«tfi<«:D, EPROM. EEPROM^©J:3IC«$ 
2=*«flC 1 2 VK±®ias«ffi*I5IKl^gST«tDS5v'n 
-TXfctt. -£-OJ:3;&:MOSah7>i^X^'«ffiffl-C# 

[0 0 0 9] *5g?g»±iB®J:3;a:raS;SC«»tS-r5& 
jftcftstifc-b®-?. y- httft:K*»< LXh^/^> 

5^X;P-««T®y-X • FW'f>MW£E*»fi<&6* 
V>MOSS!h9>5?X3'&#S;it*B»tU 
■€-®ilji35f jiSgfiW* r t S BflSl t UTV>-5. 
[0010] 

[iiK«»«f-&&»©#ia ±EB«*Ji«r*fcJ6 

tC. *^?8®m-®5£WfC^t}-5¥»ft:*fill5l»tt, M 
O SS! h ^ >5?X^O H k-f >iE»8K®y- hSIflsK* 
S«i«tCfll<-rs;:tlCJ:D (Hl/"f>ffl!l®y-hA- 
XH-i' *y-x«©y- hn-Xlf-i^ J: D J9< T 
5). HW>«JEHliOlC<fc-5h'W>-y-hiS»8? 
®«fic43ESe< bT*/t>^X;i— ffi«®V-X • H 

CO 0 1 1] Sfc. *56i«®^-®56WIC«t>5*3lft: 

fti9iBi8S®fi]3:trj£». m~<oHm<o^^mmmmK^ 

Sig'r5fc«)®»ig;tFifeT?*-DT, ¥3S»'>x/\®ffi± 

fc»t>y-h»flaRs^ri5b, «y-h»fljs±Ky- 

ffi-r S <t 5 JCjgJ^S nfc k i?X h &-7X JC L-T^^Srl^ 



(3) #8874-2 46 8 62 

4 

i K± D H W'f >jfi»»te©»itl»«)fl?K V>toiJ>.5y 

- h/t-xif-f sj^tKf s c 1 oawwicy- h 
»fl:Rs»<-rs'&©T?»-&. aeic. *»eg©m= 
©fSi»l;:{ilt><&¥3MI^I3KS©fii§;&^B> 
-®?8§B®i|i*^«Ii|»S*l!«rsfcJ6®S3g35ra-C 

*^T, ¥»«c';7XA®iif±c»v»y-h8ftias4^ 
t. Ry-hefl:is±icy-h«ffi&t«Lm 

KKfl:K±©fc»©S5fl:IR*»dEUfca. y-h«ffi© 
HW"f>ffl!j5?Jt*«ffl-r-5J;5»c:}g«^cnfcW5^xh* 
TX5'lcUTSfli«xy9^>i^um ?ii8fl:sff5^: 
t J: 0 H P-f >ig»»K;©»-Jtl»5MPV», i-^to^^y 

- h/t-Xif-i'?£jg^i;^tfcJ:»3WiWfcy-h 
Kfl:R!&^<-r*t>©-c»-6. 

CO 0 1 2] 

Cf^ffl] «oT. 4:fSn©¥3»«4Miliia&r^¥l!MMK 

-f >ffl»»fc©*tt«!Mev»l'it>i5>*y- h/t-Xlf- 

a> #SJ:5ICiftO> ■5-nt<fcr3Ty-h»ftl85£»<LT 
V»oTfe*/^>5'X;l^«-C©V-X • HW>IB)» 

CO 0 1 3] 

mmm kt, *:^w®-^i6«^s0icov>Tiiwr 

SI 1 ti*56M®^-©52?«C«St>Si|i»f*^IH|J5 
®-*JS«T?»«MO SS! h9 >i?X^'®»fiifHTf» 

aUCfct^T. 2f:%W®MOSS!^7>>?X3'ttP 

s->yn>s« (1 0) t. y-h»ft:K (1 1) 
y-h«« (1 2) i^i^-omum d s) y 

30 -X«;«® (14) t, llftilftR (15) 

(15) s}g«r5iRic»(j3nfcHW"f >ffi!i®»v»y 
-hn-xtr-i/ (16) t. f!ftfltA:R (i 5) &mst 
■r*iRfc»rit$*i&y-x«®»v»y- hn-xif-i' 

(1 7) tjj^efflffisnrvis. 

C 0 0 1 4 ] HI z> fc*5EM©®-©» 
W»C i«MO SIB h 5 >5?X^Ttt H H" >«©y- h 

oy-hA'-XH-i'*»<r.5iltlC<ti9, HH'> 
SEWDnlci-S H W-f > • y- hiS»l8©«{i)[43E*»S 
4» HW>-S«WOPN»^©)5b5|Sj»BE*K 
<t?>z:ti>t'Vt^. Sfc. KW>ifi€S8S6U1-®y- 
h»^blfi^tt»< L.T*-S®1?, iri*u&y- h»fl2K 
»«fl;©;^ U y hifl^it^tstu S^^ttfflWtBy-hTfife 
ttS<. lx*^t>y-X • Fl'-f>WWBE©Bt»MOSS! 
h7>5^X^t!^t>Tt»5. 

COO 1 5] oSD*%M©^-©%W©MOSSh7 
>5?X^B, y-MWfc«©IIIISfl:fcf|i5HW'f>-» 

ffira®a»*i6i»^i8Ee&*ii-r«^:t»cj:o, #/^>5^ 

X;i/-ffi«-C®y-X • Hk'f>MWESlRl±U 

50 y- HKfl;iB©»Rft:K:<ta>r«>^x;i— «*rc©y- 
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[0 0 1 61 ^-©SSWWMOSSIh^^J^x^ 

[0 0 17J HlK:*'rMOSSh9>>'X^'®*j«ii 
ett>V>Ta, *TPS>'U3>S« (10) =£f»Kfl: 
rsctlciOv y-H8fl:K (11) 

<J!)«ffi©MOSffl h9>5?X^'©llfHia*H 2 ICa^T. 
[0 0 1 81 ^IC, 3 0 0 0Ag«®lgW®#U->'J3 
>y-hS« (12) &CVD»ICJ;D}P/*U 

)Kft«;ci09faoj^jcjg*3n&ui?xh (is) 
sv^^rfcUTitre^'j-^uzi^y-hss (12) e 

CF4 y7XT^*fflt'>fc:/7X^X?/^>i^S«Sffl 
ViTX5/5^>i^-r-5. «H'>Tl'i?Xh/^^'-> (18) 

3 >y-h«B (1 2) svxf CUT 
y-KSfl:lB (1 1) ^x.y^>ifr^. ;i©ttfl®M 

xh/x^'-> (18) *»*L&«, ^-tyrnxms^ 

fflV>TAs>f:t>SJDai«£E4 0KeViBa-C. 4x1 
015 (cm-1) iBKttAU N* y-XjtKP (14) 
tN* HW>JI;IWi (13) :i©«ffi© 
MOSS! h9>s;X3'©»fBSHSH4 fc^f . 
[0 0 191 iJcfc, ^«a)iEttfRlCj;0 HH'>fil©*. 
^mmh1tUi?Xhnf'-> (19) SVXi'fcbT^ 

*ifijtt«fl:l«xy 9^>irr« tCJ: 0 K w-f >ffl©y 

-X:35r|nItV-X • Hk'f>W®5E«©5~l 0%effi 

ftv>)i*-a-5. e:®ttSi®MOSS!h7>>?x^'®»rffi 

[0 0 2 01 •t®ib. V-XjtSlH (1 4) tN» 

Hu-f>a:»s (13) *»dtr5fc«e)icaA$nfcA 
e«®sfiTK3gSHa*T4 oi^eai^a-rsjit 

Ue^'Jn^y-hSffi (1 2) RI^P5!->Un>S« 
(10) *tBmL/fcttffi-CBIfl:#fflac«an.5<li:lC 
a:«©1f, JPV»y- h/X-Xtf-i' (16) ««}gj«Sn 

»v»y-hA-Xbr-i' (17) dtjgfjsns. 

r 0«ffi©MO S S h 7 >>?X^'®IRfflH*g| 6 ICa^ 

■r. 

[0 0 2 11 ja±ittTOLfcj:5ir> ±mLrcmm:^m\z 

i 0 H 1 IC*-r,fc ^ a H l^-f >fll®*y- h8fl:KS» 



(4) i|$il¥4-24 6 86 2 

•5®T*-5. »-®»?g®MOSSh9>i?X^' 
$Sjfi-r«;&26lC«:b«:^3Si»©iBH©9ei»©¥t»fMl 

«(0Kajg:*ri*fcaV»T0 7,08 SfflViTSi^?-r«. 
Bl 7 , g 8 »^H©»i3^©¥i)»{t:«lllslKSilii;&l£iw J: 
SMOSS h9>e?X3'©^ii8«^-rftXSfc*»t 
•SMOSSh7>i^X^'®»rHHT*-5. 
[0 0 2 21 m=®«W®*»{t:«fflll?5«jS;&ttlC* 

^Lfc'b©tK»©35r«T»<5. H4J;:5?-rMOSSh 

j<y 7>-:?x^'icMUTN* v-xatfiia (14) tN'^F 

l"f (13) *}gJ«r-6&*ICAs'f:t>fiEA 

^Tft. 2 0 nmSS©KftRFJkS!fl:BI (2 0) 

c V Djstci D irS¥^«f xA®^sitcjf5^-rs. 5*c 

XH/X^'-> (19) €;Jg^U :itlSVXi'fcUT. 
WE»fl:KrlhS8fla8 (2 0) SCF4 :/9XvS«»r»fc 
H^-fxy^^iffiflSfciDxy^^irra. J:©«ffi 

®MO Sffl h ^^j^X^'OBfffiHSH 7 JCS^-T. 
[0 0 2 31 ■€•©«, IJEN* y-Xtt»Ji (14) t 

20 N*HV"f>i£«^ (13) SJgfKTSfcJ&lCffiASn 

fcA s :t>aABSffittft:-rsfc«>ic, 9 0 otea 
<bms.-t:^m^m%'^'c\s^mammhit^. 90 
ot:8iS©fii6rBt«3?Hai'T4 o^*afl0»«8i!-rs 

^tKiJkSfliie (2 0) T?at>nTViit®7?itfl:3ns;i 
t»a:<, Hw>is»«®y-h»fl«©»)WS6fca 
n^ijy-hn-XK-i^ (16) *<?g^3n5. r© 

«ffi®MO sa h 9 >>?X3'©»rfflgl&H 8 t^f. 
[0 0 2 41 iEHftWrttNg^-t-^Jl/Sh^^ 

x^'c^^wsjgfflUTfe R»©a«*^# ens ii t tt 

[0025] 

^J:'5lC}g)6jEl/&®T?. y-hK{t:H0»IBfl:lci.5jt 

-f > • y- hmK»^-r-5s&43E*e<-r5;i tic± 

40 D. HW'f>-S«IW©j!»*i«lWffiS?«<-r«c:t«JT? 

[0 0 2 61 ■imm<iM-<mmmt>^^me- 

««lilK®»ji;&Sfc4:n«. ¥»ff'>XA®i5±lcW 

v»y- hstfl:se**)Si/, Ky-h»fl;R±icy-h« 
ffiS4)«Lfca. y-hmffioHuoffliirctjsBffl-r 
■5j:3fcjfjj«an&ui?x h*-7Xi^icLT§;(risattK 

ftKx 9^>^yr5 r 1 1 J; D . H U-f >ifi^ffl®y- 

hBIMtK€ffi*»K:x?^5^>i'um «g|fl:&fT5J:t 
50 iCiO Hl<"f>jB»«»C©*Jt|jlWJ|IV\ t>t»4)«y- 
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(5) 



4$n?4-24 6 86 2 



8 



[0 0 2 7] *f6WC!)iJH©56MK:»b«*g| 

Ufca. S«fl:SfT5 C t tj; 0 H W-f >jSflFfl5lC©* 
T. itFEI|-©K?g©MOSi!h7>i?X^©«|jSSI8 

[BIB©IV#^!Ki;q} 

[HI] ;4Efsqg©^-©%qQi:fg47-&¥9^a!@%© 
-*lB«Tr»SMOssh^>-:?x4'©:/nyi?Bnr» 

5. 

[021 «^©5BW©¥3l^«lll!&»ii;&l*trJ:SM 

o s i! h 7 >j?x^©±j«®ss^-rMo sffl h ^ >i? 
[pga] 3i^'j->U3>y-hSffi (12) ty-HKfl: 

K (1 1) SXy5^>ifL.fc«18©MOSa!h9>i^X 

[04] y-xt£«e (14) -N* HP'f>a;a 

S (13) &Jg«bfcttffiOMOSa!h9>$?X3'©»r 



[0 5 ] y- h»fl:R*y-x:&i^»cftt»a**« J: 3 

l::»riEL.&«ffi©MO S ffl h 7 >'5^Xi'Ol»ffi0T* 
•6. 

[06] ssMaatwioHBftsfT^fcacffny-h/t 

-Xtf-i' (16) *JgJ«UfcMOSah7>i?Xi'© 
»rM0T*5. 

[07] mB(DSim<oi^m»mmnim&^m\zi:^u 

O S S h 9 >S?Xi'©*)«aS«*-rMO Sffi h 9 >5? 
w x^©Bf®0Trj&5. 

[08] ssyffljatcj; ofi«fl:sfif-3&«tjsv»y- 

-Xtr-f (16) «»J«U&«»©MOSffih9>S? 
X^'®Srffi0-e*S. 
[09] MOS^h^>>?X3'OV-X • H^'f>WW 
EE (BVsd) ty- h^ffitOttiili«S, y-hK 

[«F^©IK?91 

(10) pmi^')=t>mi 

(1 1) y-hBMM8 

20 (12) :j<'J->U3>y-h«| 

(13) HW>*6«Ji 

(14) v-xtmm 
(1 5) 

(16) miy-hn-XH-i? 

(17) m^y-hA'-xtr-i^ 

(18) . (19) wj7.hr\9-y 

(2 0) Sfl:KFJhSrflJ3 



[011 



[02] 
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[04] 







-:^i2 . 
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^14 
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